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XQGHUVWDQG WKH IUHWWLQJ EHKDYLRU RI IDQ DQG FRPSUHVVRU EODGHGLVF LQWHUIDFH 7KLV SDSHU H[DPLQHV WR LQYHVWLJDWH WKH DFXWH
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© 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and peer-review under responsibility of Organizing Committee of AMME 2014
1874   B.M. Appaji Gowda et al. /  Procedia Materials Science  5 ( 2014 )  1873 – 1879 
 ,QWURGXFWLRQ
2QH RI WKH PDLQ IDFWRUV FRQFHUQLQJ PHFKDQLFDO LQWHUJULW\ RI DHURHQJLQH WXUELQHV LV WKH LQWHUIDFH UHJLRQ
EHWZHHQWKHEODGHDQGWKHURWRUGLVF6WUHVVHVJHQHUDWHGLQWKLVUHJLRQDUHPDLQO\SURGXFHGE\WKHFHQWULIXJDOIRUFH
UHVXOWLQJIURPWKHURWDWLRQDO VSHHGRIURWRUPDVVRIWKHEODGH WKHUPDOVWUHVVDQG EHQGLQJORDGVDQGWRUVLRQGXHWR
WKHJDVSUHVVXUH$FFRUGLQJ WR0HJXLGHWDO  WKH MRLQWEHWZHHQD WXUELQHEODGHDQG WKHGLVFUHSUHVHQWV WKH
PRVWFULWLFDOORDGSDWKZLWKLQWKLVDVVHPEO\DQG LWLVFUXFLDOWRWKHRSHUDWLRQDOVDIHW\DQGVHUYLFHOLIHRIJDVWXUELQH
HQJLQH ,QRUGHUWRDFFRPPRGDWHVDIHVWUHVVHVYDOXHVLQWKLVFRQWDFWUHJLRQ +\GH HWDO  VWXGLHGWKHFRQWDFW
LQWHUIDFHV IRU GHVLJQRSWLPL]DWLRQRI FDVLQJ IODQJHV%ODGHGLVF LQWHUIDFH H[SHULHQFHV D FRPELQDWLRQRI ORZF\FOH
IDWLJXHGXHWRPDMRUORDGLQJHYHQWVDQGKLJKF\FOHIDWLJXHGXHWRPLQRUORDGLQJHYHQWVGXULQJDQRSHUDWLRQF\FOH
7KHLQWHUIDFHLVVXEMHFWHGKLJKOHYHORIFRQWDFWORDGLQJVDQGF\FOLFEXONVWUHVVHVGXHWRFHQWULIXJDOORDGVDGGHGWR
WKLVYLEUDWRU\ ORDGVDFWDW WKH LQWHUIDFHZLWKRVFLOODWRU\PRWLRQGXULQJ WKHHQJLQHRSHUDWLRQ7KXVIUHWWLQJ IDWLJXH
SOD\VDNH\UROHDWWKHGRYHWDLOLQWHUIDFH
)DWLJXHLVDQLPSRUWDQWFRQVLGHUDWLRQLQWKHGHVLJQRIURWDWLQJFRPSRQHQWV$QHDUO\FRQWULEXWLRQRISDSDQLNRVHW
DO  VD\VDERXWKLVDQDO\VLVXQGHUHVWLPDWHVWKH0D[(TXLYDOHQWVWUHVVDORQJWKHLQWHUIDFHE\ DVPXFKDV
WKLVFRXOGKDYHVHULRXV LPSOLFDWLRQVFRQFHUQLQJ WKHVDIHW\PDUJLQVRI WKHGLVFDVVHPEO\%HDUG  6XJJHVWHG
WKDWPRUHWKDQILIW\YDULDEOHVSOD\DUROHLQIUHWWLQJGDPDJHV$PRQJVWWKHP&RQWDFWWUDFWLRQVVOLSDPSOLWXGHDQG
IULFWLRQ FRHIILFLHQW DUH JHQHUDOO\ FRQVLGHUHG WR EH WKH SULPDU\ IUHWWLQJ YDULDEOHVZKLFK SOD\ D FULWLFDO UROH LQ WKH
SURFHVVRIIUHWWLQJIDWLJXHFUDFNLQLWLDWLRQDQGIUHWWLQJZHDU
:DWHUKRXVH  IRFXVHVRQLGHQWLI\LQJWKHGULYLQJIDFWRUVIRUIUHWWLQJGDPDJHRQ EODGHGLVNDWWDFKPHQWXQGHU
UHDOHQJLQHFRQGLWLRQV)UHWWLQJGDPDJHRFFXUVRQWKHVXUIDFHVRIFRQWDFWLQJFRPSRQHQWVWKDWDUHFODPSHGWRJHWKHU
DQGDUHVXEMHFWHG WRYLEUDWLRQRUFKDQJH LQFRQWDFWFRQGLWLRQVGXH WR WKHQDWXUHRI ORDGLQJDOWKRXJK WKHFODPSHG
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'RYHWDLO*HRPHWU\([DPLQHGD 6HFWRURI'RYHWDLO E%ODGH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 'LVF
 )LQLWHHOHPHQW PRGHOLQJ
7KHWKUHHGLPHQVLRQDODQDO\VLV ZLOOEH FDUULHGRXWIRUWKHPLGVHFWLRQRIWKHGLVFWKXVSHUWDLQLQJWRSODQHVWUHVV
FRQGLWLRQV7KHUHDUH VHYHUDOPHWKRGV IRUGLVFUHWL]DWLRQ   DYDLODEOH IRU WKHJHQHUDWLRQRI ILQLWH HOHPHQWPHVKHV LQ
QRQOLQHDUFRQWDFWDQDO\VLV$IUHHPHVKLQJURXWLQHZDVXVHGGXHWRWKHQHFHVVLW\WRPRGHODFRPSOH[JHRPHWU\ DV
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 %RXQGDU\FRQGLWLRQ0DWHULDO3URSHUWLHV
)RUWKHSUHVHQWVWXG\WKHPDWHULDOXVHGLVVDPHDVHPSOR\HGE\SDSDQLNRVHWDO>@7KHPDWHULDOXVHGIRUWKH
PRGHOLQJ RI WKH EODGH'LVF ZHUH WKDW RI WLWDQLXP DOOR\ 7L $O9 DQG LWV PHFKDQLFDO SURSHUWLHV DUH \RXQJ¶V







OHQJWK FRQVLGHUHG DV WKH FRQWDFW VXUIDFH HOHPHQW DQG WKH LQQHU VXUIDFH RI GLVF VHFWRU DORQJ IODQN OHQJWK DUH
FRQVLGHUHGDVWDUJHWVXUIDFHHOHPHQWWKHFRQWDFWUHJLRQEHWZHHQWKHEODGHDQGWKHGLVFLVUHFRJQL]HGDXWRPDWLFDOO\








' VWUHVV DQDO\VLV RI D W\SLFDO GRYHWDLO DVVHPEO\ RI D JDV WXUELQH FRPSUHVVRU VXEMHFWHG SUHGRPLQDQWO\ WR
FHQWULIXJDO IRUFHV KDV EHHQ FDUULHG RXW WR H[DPLQH WKH LQIOXHQFH RI URWDWLRQDO VSHHG DQG FRHIILFLHQW RI IULFWLRQ
EHWZHHQEODGHDQGGLVF
,QWKHFXUUHQWLQYHVWLJDWLRQWKHHIIHFWVRIFRHIILFLHQWRIIULFWLRQDQG$QJXODUVSHHGRQWKHSK\VLFDOFKDUDFWHULVWLFV
XSRQ WKH WULD[LDO VWDWHRI VWUHVVSUHVHQW LQ WKHGLVFDUH VWXGLHG7KHVWUHVVFKDUDFWHULVWLFVSUHVHQWHG LQ WKHFXUUHQW
LQYHVWLJDWLRQDUH YRQ0LVHVDORQJ)ODQN/HQJWKYRQ0LVHVDORQJWKLFNQHVVFRQWDFWSUHVVXUHEHWZHHQEODGH	 'LVF
YRQ0LVHVVWUHVV0D[LPXPSULQFLSDOVWUHVVDQG'LVSODFHPHQWLQWKHGRYHWDLODVVHPEO\












7KHGLVSODFHPHQWRI WKHEODGH URRW LQ WKHGRYHWDLO DVVHPEO\KDVDOVREHHQREWDLQHGDVD IXQFWLRQRI URWDWLRQDO
VSHHGDQGFRHIILFLHQWRIIULFWLRQ)RUDURWDWLRQDOVSHHGWKHGLVSODFHPHQWGHFUHDVHZLWKWKHLQFUHDVHLQFRHIILFLHQW
RIIULFWLRQZKLFKDJDLQLQFUHDVHZLWKWKHLQFUHDVHLQURWDWLRQDOVSHHGLQWKHVDPHPDQQHU7KHUHODWLRQVKLSEHWZHHQ
URWDWLRQDO VSHHG DQG YRQ0LVHV DV D IXQFWLRQ RI FRHIILFLHQW RI IULFWLRQ LV VKRZQ LQ )LJ  WKH UHODWLRQ EHWZHHQ
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